The transmembrane segment of ryanodine receptor contains an intracellular membrane retention signal for Ca(2+) release channel.
The ryanodine receptor (RyR) is a large homotetrameric protein with a hydrophobic domain at the C-terminal end that resides in the endoplasmic reticulum (ER) or sarcoplasmic reticulum membrane and forms the conduction pore of a Ca(2+) release channel. Our previous studies showed that RyR expressed in heterologous cells localized to the ER membrane. Confocal microscopic imaging indicated that the ER retention signal is likely present within the C-terminal portion of RyR, a region that contains four putative transmembrane segments. To identify the amino acid sequence responsible for ER retention of RyR, we expressed fusion proteins containing intercellular adhesion molecule (ICAM), various fragments of RyR, and green fluorescent protein (GFP) in Chinese hamster ovary and COS-7 cells. ICAM is a plasma membrane-resident glycoprotein and serves as a reporter for protein trafficking to the cell surface membrane. Imaging analyses indicated that ICAM-GFP fusion proteins with RyR sequence preceding the four transmembrane segments, ICAM-RyR-(3661-3993)-GFP, and with RyR sequence corresponding to transmembrane segments 1, 2, and 3, ICAM-RyR-(4558-4671)-GFP and ICAM-RyR-(4830-4919)-GFP, were localized to the plasma membrane; fusion proteins containing the fourth transmembrane segment of RyR, ICAM-RyR-(4913-4943)-GFP, were retained in the ER. Biochemical assay showed that ICAM-RyR-GFP fusion proteins that target to the plasma membrane are fully glycosylated, and those retained in the intracellular membrane are core-glycosylated. Together our data indicate that amino acids 4918-4943 of RyR contain the signal sequence for ER retention of the Ca(2+) release channel.